Appearance of enkephalin-immunoreactivity in rat adrenal medulla following treatment with nicotinic antagonists or reserpine.
Various neuroendocrine factors known to be important in the regulation of adrenal catecholamine biosynthesis were investigated for possible effects on enkephalin-like immunoreactivity (Enk-IR) in the adrenal medulla of the rat. In normal rats, the adrenal chromaffin cells were not stained for either methionine (met-) or leucine (leu-) Enk-IR. Staining for Enk-IR appeared in many chromaffin cells following denervation of the adrenal or treatment of rats with the nicotinic receptor antagonists chlorisondamine or pempidine. These observations suggest that splanchnic nerve activity normally depresses the levels of enkephalin-like peptides in chromaffin cells through a trans-synaptic mechanism involving acetylcholine release and nicotinic receptor stimulation. Paradoxically, treatment with reserpine also increased Enk-IR in chromaffin cells. However, this increase did not appear to result from the well known effect of reserpine to increase presynaptic nerve firing and tyrosine hydroxylase (TOH) activity, since no increase in Enk-IR was observed following treatment with phenoxybenzamine or 6-hydroxydopamine, drugs which also increase TOH activity through trans-synaptic mechanisms. The reserpine effect also did not appear to be mediated by a stress-induced increase in glucocorticoid hormones since glucocorticoid therapy alone did not increase adrenal Enk-IR. It is suggested that the increase in adrenal Enk-IR following reserpine may result from a direct action of reserpine on chromaffin cells.